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PROVISIONAL SPECIFICATION 
Improved Process for the Alcoholysis of Oils 
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We, ' Victor Wolf Limited, a British 
Company; v . of Victoria. Works, Croft 
Street, , Clayton, Manchester^ 11, and 
Richard Rowe, a British Subject, of the 
Company's address, do hereby declare 
the nature of . this invention to be as 
follows : — 

, This invention relates to the 
alcoholysis of vegetable and animal oils 
such as castor oU, fish and whale oils, 
linseed oil and cocoanut oil, (hereinafter 
compendiously referred to as oils) and is 
concerned, with such alcoholysis when 
carried out in the presence of an acid, 
15 e.g. hydrochloric or sulphuric. 

The alcoholysis of castor oil by hydro- 
chloric acid has so far been carried out 
in such a way that a mixture of oil and 
alcohol with . hydrochloric acid was 
heated under reflux for several hours, 
that is to say from 4 to 5 hours, the 
quantity of alcohol always exceeding that 
of the oil. For example, in the 
alcoholysis of castor oil by methyl 
25 alcohol, the quantity of alcohol used was 
at least 130 parts to 100 parts castor oil, 
that is 12.5 times the amount of alcohol 
required ,by theory. 

By research and experiment we have 
found that if the amount of alcohol used 
is less than five times the amount 
required by theory; and preferably be- 
tween about 1.5 and 3.5 times ^ the 
quantity required by theory, (that is foT 
example 25 parts of methyl alcohol to 
100 parts of castor oil), then not only is 
there the economy resulting from the use 
of the smaller quantity of alcohol but 
the main part of the glycerine may sepa- 
rate in a lower layer, especially if methyl 
or ethyl alcohol be used. Elevated tem- 
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peratures (by which we do not refer to 
the warming requisite to moke a fat like 
cocoanut oil fluid) have moreover been 
found to be unnecessary, «ven with such 45 
relatively small proportions of alcohol. 
The lower temperatures obviate the 
danger of formation of chlorhydrin and 
allow of the simplification of the appa- 
ratus used. In addition, thexe is an 50 
advantage over the alkaline alcoholysis 
process in that oils may be used as start- 
ing material that contain free fatty acids, 
that is without previous refining. 

Our invention comprises the use in the 55 
acid alcoholysis of oil of a quantity of 
alcohol less than five times the amount 
required by theory, and preferably be- 
tween 1.5 to 3.5 times the quantity of 
alcohol theoretically required. 60 

Our invention further comprises the 
use of normal temperatures in the 
alcoholysis. 

• The amount of acid used in the process 
is preferably between 1 and 3% of the 65 
mixture, but if the process Is carried out 
at normal temperatures, the^ amount of 
acid used need not be so limited. 

In carrying out the process, after the 
conclusion of the alcoholysis, the lower 70 
layer (if any) containing glycerine to- 
gether with alcohol is removed and af tet 
neutralization and distillation of the 
alcohol, it is worked up in the usual way 
to isolate the glycerine. The mixture of 75 
the esters is repeatedly washed with water 
to remove the entire or the remaining 
glycerine and alcohol. The wash water 
may be acidified or made alkaline as 
required. 80 

If a special value is attached to great 
purity or isolation f particular fractions 
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of esters, as may be determined by the 
intended use of the esters, they may be 
distilled in yacuo- 

Examples. 

5 12 'parts hydrochloric gas are introi 
duced into a mixture o£ 500 parts Oastoi 
Oil (A.V.6) and 125 parts methanol. Soon 
turbidity is observed, and after a few, 
say 3 to 4 hours, a glycerine layer has 

10 settled down. It is removed and the oily 
' layer washed several times with . little 
water which takes off the remaining 
glycerine, methanol and acid. When 
heated, the water content of the oily 

15 layer settles down and can be drawn off. 



The oil is then distilled under a vacuum 
of 3 mm. The distillate consists of the 
methyl-esters of the Castor Oil fatty 
acids; an eventual residue may be used 
for the next alcoholysis. The glycerine 20 
layer, by itself or together with the wash- 
water, after separation from floating oil 
is neutralised with a solution of alkali- 
hydroxide and the methanol distilled oft. 
Eventually , the glycerine /is recovered 35 
from the salt solution by - concentration 
and distillation. 



Dated this 7th day of Jaiiuafy, .194:3. j" J 
MARKS , & CLERK;; 



COMPLETE SPECIFICATION 
Improved Process for the Alcoholysis of Oils 



We,. Victok- Wolf Limited, a British 
Company, of Victoria Works, Croft 

30 Street, Clayton, Manchester^ 11, and 
Richabd Rowb, a British Subject, of the 
Company's address, do hereby declare 
the nature of this invention and in wjiat 
manner the same is to he performed, to 

35 be particularly described and ascertained 
in and by the following statement : — r- 

,,This invention, .relates to %/fche 
alcoholysis. of vegetable and animal 
glyceride oils such as castor oil, fish and 

40 whale oils, linseed oil and cocoanut oil, 
(hereinafter compendiously referred to as 
natural oils or oils) and is concerned with 
such alcoholysis , when, carried out in. the 
presence of hydrochloric acid. 

45 The alcoholysis. of castor oil by hydro- 
chloric acid has so far been carried out 
in such a way that a mixture of oil and 
alcohol with hydrochloric acid* was re- 
fluxed under anhydrous conditions for, 

50 several hours, that is to say from 4 to 5 
hours. The quantity of alcohol always 
exceeded that of the oil which means in 
the case of alcohols having- less than G 
carbon atoms, an enormous excess over 

55 the amount needed by theory. For 
• example, in the alcoholysis of castor oil 
by methyl alcohol, the quantity of alcohol 
used' was at least 130 parts to 100 parts 
castor oil, that is 12.5 times the amount 

60 °f alcohol required by theory. 

By research and experiment we have 
found that the process of alcoholysis of 
oils in the presence of hydrochloric acid 
can be carried out at room temperatures 

65 which avoids all the complications and 
difficulties connected with the use of hot 
or boiling hydrochloric acid, including 
the limited range of suitable materials 
for the apparatus and the danger of for- 

70 mation of chlorohydrin. " , r . 



We have further found that the process 
can be carried out even at room tem- 
peratures with amounts of alcohol much 
less than lias heretofore been considered 
necessary, and as low as between 1.5 to 75 
3.5 times the quantity required by 
theory (that is, as an example, 25 parts 
of methyl alcohol to 100 parts of castor 
oil). This results in a very considerable 
economy, in the process.? In addition, 80 
especially; when methyl or ethyl alcohol 
is used, the main part of the glycerine 
separates in a lower layer. In certain 
alkaline alcoholysis processes, this sepa-* 
ration of glycerine can be achieved, but 85 
in such processes oils containing free 
fatty acids t cannot be used ; as in*-' 'our 
process. ■ . v 1 ' 

We have further found that the process 
can be carried out most advantageously 90 
if alcohols are used having less than 6 
carbon atoms and the best results will be 
achieved if the original oil, or at least 
the desired alkyl esters of the fattv acids, 
are soluble in the alcohol used "m the 95 
alcoholysis at the reaction temperature. 

Our invention consists in a process for 
the alcoholysis of natural oils as herein- 
before denned, comprising treating the 
oil with an alcohol having less than six 100 
carbon atoms in the presence of hydro- 
chloric acid at room temperatures apart 
from any warming that may be necessary 
to make the oil fluid. The process is 
carried out preferably under anhydrous 105 
conditions. 

Our invention further comprises the 
use in the acid alcoholysis of oil at room 
temperatures (apart from any warming " 
that may be necessary to make the oil 110 
fluid) of a quantity oi alcohol less than * 
five times ' the amount required ' by 
theory, and preferably between: 1.5 to 3/5 
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times the quantity of alcohol theoretic- 
ally r quired. 

The amount of hydrochloric acid used 
in the process is preferably between 1 

O and 3% of the mixture. Th gaseous 
acid is introduced preferably into the 
alcohol or into the mixture of the oil 
with the alcohol. 

When the alcoholysis is complete or 
substantially complete, the reaction pro- 
duct can be worked up. in the following * 
manner : — the lower layer (if any) con- 
taining glycerine together with excess 
alcohol is removed and after neutriU- 

15 isation and distillation of the alcohol, it 
is worked up in the usual way to isolate 
the glycerine. The mixture of the esters 
is repeatedly washed with water (made 
alkaline if desired) to remove the remain-, 

-20 inff glycerine and alcohol. If special 
value is attached to gTeat purity or 
isolation of particular fraction of 'esters, 
as may be determined by the intended u.se 
of the esters, they may be distilled w* 

25 vacuo. v 
Examples . 
1. 12 parts hydrochloric, gas are 
introduced into a mixture of 500 parts 
Castor Oil (A.Y.6) and 125 "parts 

30 methanol (2.5 equivalents). Soon tur- 
bidity is observed, and after a few, say 
3 to 4 hours, a glycerine layer haB settled 
down. It is removed and' *he'< oily > layer 
w ashed several ; times * with - > . little 1 water 

35 which takes the remaining glycerine, 
methanol and acid. When heated/ the 
water content of the oily layer settles 
down and can be drawn' off; ; The oil is 
then distilled under a vacuum of 3 mm, 

40 The o distillate (430 parts boiling up to 
225° C.) consists of the methyl-esters of ; 
the Castor Oil fatty acids; an eventual 
residue maybe used for the, neit 
alcoholysis. > The glycerine layer, by it- 

45 self or together with the washwater; ( 
after ■ separation from floating oil is 
neutralised with a solution of alkali- 
hydroxide and the methanol distilled off. 
Eventually the glycerine is recovered 

50 from the salt solution by concentration 
and distillation. ^ < 
• ~* ,27 parts hydrochloric acid axe 
introduced into 400 parts propyl alcohol 
(3 equivalents). The solution is stirred 
55 with 500 parts Cocoanut Oil for several 
hours, whilst the temperature is kept 
above its melting point. After cooling 
down, the bottom layer, consisting 
mainly of glycerine, is removed. The 

60 oily layer is washed several times with 
water, in order to remove the remaining 
glycerine, the excess of propyl alcohol, 
and the hydrochloric acid. Th il is 



then heated and the water which settles 
down, drawn off. Finally, the product 65 
is distilled in vacuum. The colourless 
distillate, 480 parts, boiling from 130 to 
200° C. at 3 mm. consists of the propyl 
esters of the cocoanut fatty acids (S.V. 
219). The glycerine layer is worked up TO 
according to Example 1. 

3. 100. parts Castor Oil are mixed 
with 60 parts; butyl alcohol (2.5 equiva- 
lents). 3.2 parts hydrochloric acid are 
introduced into the mixture. After a 75 
few days the glycerine, . the- surplus of 
butanol and the hydrochloric acid are 
removed by repeated itirring with water. 
The oil after* drying, is distilled until, a 
boiling point of 255° C. is reached in a 80 
vacuum of 2\ mm. The distillate, which 
corresponds in weight approximately to 
the raw material used, is a clear yellowish 
oil and has a Sap. Value of 160 (Sap. 
Tahie of the bufyl esters of ricinoleic 35 
acid = 158). 

Having now particularly described and 
ascertained the nature of our said 'inven- 
tion and in what manner the same is to 
be performed; we declare that what we 90 
claim is : — a ^ 

IV A process for* the alcoholysis of 
natural oils as hereinbefore defined, com> ^ 
prising treating ihe oil with ah alcohol 
haying less than six carbon atoms in ;fche 95 
Presence 1 of hydrochloric acid f; at room '\ 
temperatures apart ' from any* waTmin^ f 
that may be necessary; to make the oil 
fluid. r , 

.2. A process for the alcoholysis of 100 ; 
natural oils - as: hereinbefore defined, com* ' 
prising treating the oil at room tempera- 
tures (aparj? from any warming that may 
be necessary to make the oil fluid) in the 
presence of hydrochloric acid, with an 105 
alcohol having less than six carbon atoms 1 
in amount less than five times that 
required by theory. . 

3. A process for the alcoholysis of 
natural oils; as hereinbefore defined, com- ]io 
prising treating the oil at room tempera- 
ture (apart from any warming that may 

be necessary to make the oil fluid), in the 
presence of hydrochloric acid, with be- 
tween ,1.5 and 3 equivalents of an 115 
alcohol having less than 6 carbon atoms. 

4. A process as claimed in claims 1 — 3, 
in which the natural oil used is castor 
oil. ' t - * ' 

5/Aikyl esters of fatty acids of 120 
animal or vegetable oils, whenever pro- 
duced by the methods hereinbefore des- 
cribed and claimed. 

Dated this 5£h day of January, 1944. 

MARKS & CLERK. , 
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